
Estimated Requirements for Launch Vehicles

NASA plans to develop the Ares I and Ares V launch vehicles to support the existing International Space Station

program as well as the Moon/Mars Initiative. Ares I and Ares V will be launched from Launch Complex-39 at

the Kennedy Space Center (KSC). Figure 1 shows an Ares I and Ares V to scale to the current space shuttle.

Ares I and Ares V will use the Solid Rocket Booster technology from the

Space Shuttle Program and also continue to use liquid hydrogen and

liquid oxygen rocket engines.

The Air Force’s Evolved Expendable Launch Vehicle (EELV) program

launches from the Cape Canaveral Air Force Station (CCAFS), which

adjoins the KSC. The launch vehicles include the Atlas V and Delta IV

from United Launch Alliance. Although separate from the EELV

program, Space Exploration Technology also plans to launch from the

Cape Canaveral Air Force Station.

Some launch requirements are similar between the vehicles at KSC and
CCAFS. Specifically for this study, four commodities are considered:
hydrogen, oxygen, nitrogen, and helium. The specific requirements
(flow rates and consumption) for Ares I and Ares V are shown in
Appendix 1 and Appendix 2. Figure 2 shows the typical propellant
(liquid hydrogen and liquid oxygen) loading of the vehicles. The propellant
current Space Shuttle Program data as described in the “Overview of Curren
for Space Shuttle” section.
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Figure 2: Typical Propellant Loading

Liquid Propellant

Launch

Scrub

The cons
the vehic

The cons
propella
(dotted l

The timel
For exam
launch, co
actual am
holds.

Stable Replenishment

Slow Fill

Fast Fill

Drainback (after scrub)

Launch

S

Fi
Space
loading proc
t Cryogenic

umption of liq
le launches (s

umption (boi
nt if the vehic
ine).

ine relative to
ple, L-12 is tw
rresponding
ount of time,

huttle

gure 1:

Vehic
ess is esti
Propellant

uid propel
olid line).

l-off losses
le launch i

launch in
elve hours
to T-6. "L-"
while "T-"

Ares I

les
Ares V
Current and Future NASA
mated from
Operations

lant if

) of liquid
s scrubbed

hours.
before
is the

includes



Figure 3 shows the typical purge gas (gaseous nitrogen and gaseous helium) requirement during the launch
countdown the vehicles. The purge gases flow rates are estimated from current Space Shuttle Program data is
described in the “Overview of Current Purge Gas Operations for Space Shuttle” section.

Note that the propellant is shown as the total propellant consumed, while the purge gasses are given as the

required flow rate. Also, a scrubbed launch attempt uses less liquid propellants, but more purge gas than a

successful launch. Currently, all liquid propellant systems are unique to a vehicle, in other words, each launch

pad has its own storage and transfer system. However, the purge gas system is common to all vehicles (i.e

supplied via common pipelines). With the exception of Ares I and Ares V, two vehicles will not require

elevated purge gas flow rates at the same time. On the occasions of an Ares I and Ares V launching on the

same day, the purge gas flow rates are additive.

For the purposes of this study, a year’s worth of requirements have been developed in Appendix 3 – Appendix

6. The graphs show the daily use of liquid propellants (gallons/day) and purge gasses (standard cubic

feet/day) and reflect current Constellation Program requirements as well as typical or anticipated EELV

requirements. On each graph a baseline level exists and the peaks represent launch attempts, scrubbed

launch attempts, or testing. The liquid propellant baseline is the normal evaporation (boil-off) from the

storage tanks.
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Figure 3: Typical Purge Gas Flowrate Profile
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Appendix 1: Ares I Launch and Scrub Requirements

0

25,000

50,000

75,000

100,000

125,000

150,000

175,000

200,000

L-24 L-18 L-12 L-6 L-0 L+6 L+12

LO
2

(G
al

lo
n

s)

Ares I Liquid Oxygen Requirement

Ares I Launch

Ares I Scrub

0

25,000

50,000

75,000

100,000

125,000

150,000

175,000

200,000

L-24 L-18 L-12 L-6 L-0 L+6 L+12

LH
2

G
al

lo
n

s

Ares I Liquid Hydrogen Requirement

Ares I Launch

Ares I Scrub

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

L-24 L-18 L-12 L-6 L-0 L+6 L+12

G
N

2
Fl

o
w

R
at

e
(s

cf
m

)

Ares I Gaseous Nitrogen Requirement

Ares I Launch Ares I Scrub

0

100

200

300

400

500

600

700

800

900

1,000

L-24 L-18 L-12 L-6 L-0 L+6 L+12

G
H

e
Fl

o
w

R
at

e
(s

cf
m

)

Ares I Gaseous Helium Requirement

Ares I Launch Ares I Scrub



Appendix 2: Ares V Launch and Scrub Requirements
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Appendix 3: Daily Liquid Oxygen Requirement on an Annual Basis
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Appendix 4: Daily Liquid Hydrogen Requirement on an Annual Basis
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Appendix 5: Daily Gaseous Nitrogen Requirement on an Annual Basis
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Appendix 6: Daily Gaseous Helium Requirement on an Annual Basis


